Three major domains can be identified in the vicinity of the node of Ranvier in myelinated nerve fibres: the node itself; the paranodal axoglial junction, where loops from the myelinating glial cell form septate junctions with the axonal plasma membrane; and the juxtaparanodal region adjacent to the paranodes (Figure 1 ). Over the last few years considerable advances have been made in understanding the molecular composition of the paranodal junctions, where a complex comprising the proteins axonal caspr/paranodin and contactin and glial neurofascin appears to be responsible for axoglial adhesion [1] [2] [3] [4] [5] . Like Swift's geographers, however, students of the node of Ranvier and its associated structures have viewed the juxtaparanodal domains in myelinated nerve fibres as relatively uncharted territory. For many years the major known occupants of the juxtaparanodal regions were K + channels, and the presence of other proteins was largely a matter of speculation [6] . But two new studies from the Peles' [7] and Karagogeos' [8] laboratories have now revealed proteins involved in anchoring juxtaparanodal K + channels, as well as an associated adhesion complex which could span the gap between axons and glia.
Studies of both knockout mice and naturally occurring mutants have shown unequivocally that an intact paranodal axoglial junction is essential for normal nerve impulse conduction in myelinated fibres [9] . The key contribution of the junction appears to be in keeping the juxtaparanodal K + channels physically separated from the node of Ranvier. Electrophysiologists have a reasonable understanding of why the intermingling of the shaker-type K + channels Kv1.1 and Kv1.2 with the nodal Na + channels leads to an attenuation of the action potential, but it is still not certain what the normal function of the juxtaparanodal channels might be. In contrast, K + channels of the Kv3.1 type have recently been identified at the node of Ranvier in the central nervous system (CNS), where they are likely to assist in repolarizing the axon after conduction of the action potential [10] . Voltage-gated K + channels have not yet been identified at the node in the vertebrate peripheral nervous system (PNS) [11] .
The fact that channel displacement in the absence of an intact axoglial junction might contribute to both 'negative' (conduction block) and 'positive' (ectopic firing) phenomena is of great relevance to understanding the symptamatology of demyelinating diseases. One proposal is that the Kv1.1 and Kv1.2 channels may have a role in maintaining the internodal resting potential [12] , or indeed in preventing rapid re-excitation [13] . Support for these ideas has come from studies on mice deficient in the Kv1.1 channel, which display conduction failures at branch points and hyperexcitability induced by cooling [12] .
Two other proteins have also been identified in the juxtaparanodal domain (Figure 2 ): Caspr2 and TAG-1 [14, 15] . Caspr2 is closely related to the paranodal protein Caspr/paranodin; it has a canonical PDZbinding sequence at the carboxyl terminus, although the specific protein with which it interacts at the juxtaparanodes has yet to be identified. In contrast, there is good evidence that the cytoplasmic tail of Caspr2 does interact with the actin-binding protein protein 4.1B [16] . But protein 4.1B is still correctly localized in the absence of Caspr2, so it would seem that there may be other juxtaparanodal proteins with which it interacts [8] . TAG-1 is a GPI-linked protein which has been wellcharacterized in neurons, where it is believed to have a role in pathfinding [17] . Significantly, TAG-1 is present in the membranes of both axons and myelinating glial cells at the juxtaparanodal interface [7, 15] .
The key observation that links Caspr2 and TAG-1 is that they can both be co-immuneprecipitated with juxtaparanodal K + channels [7, 8] at the paranodes [7, 8] . This does not appear to be a consequence of their not being delivered to the axon since the gross amounts of K + channel protein in the internodal region are unchanged.
How might Caspr2 and TAG-1 cause K + channels to cluster? One possibility is that, by analogy with the scaffolding that occurs at synaptic membranes, the PDZ-binding domains of Caspr2 and K + channels are linked by a multi-PDZ domain protein. But PSD-95, the only known PDZ-domain protein that interacts with the cytoplasmic tail of the channel proteins, is not required for assembly of the juxtaparanodal complex [18] . A second possibility is that the axonal juxtaparanodal complex is anchored by means of trans interactions with a glial protein, by analogy with the role probably played by the neurofascin isoform NF155 at the paranode [5] . So it was of great interest that TAG-1 is also found in the glial cell, and that it can function as a homophilic adhesion molecule [7, 8, 15] .
The model that seems to be emerging for the juxtaparanodal complex is depicted in Figure 2 
